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Results
In preliminary experiments, done without addition of PDSA, the standard curve was linear (r >0.999) for acetaminophen concentrations between 50 and 400 mg/L (Figure 1 ). Because the serum blank of this curve consistently showed an absorbance equivalent to about 7 mg of acetaminophen
we tried to identify the extractable, color-forming material in the serum blank by testing several endogenous compounds for interference.
Norepinephrine, thyroxin, tyrosine, L-dopa, and dopamine, which are structurally similar to acetaminophen, did not interfere with the assay even at excessively high concentrations. However, when bilirubin was extracted and treated with Folin & Ciocalteau's reagent, a blue color was produced in direct proportion to the amount of bilirubin present; for example, 180mg of bilirubin per liter produced as much absorbance as 160 mg of acetaminophen per liter. This false-positive reaction was eliminated by treatment with PDSA, which reacted with the bilirubin to form a red product that remained in the first aqueous phase and was not extracted with ethyl acetate. Absorbances of the serum-based acetaminophen standards treated with PDSA were slightly less thanthose of untreated samples. Both standard curves were linear in the range tested, but the yintercept of the standard curve for the method with PDSA treatment was nearly zero (Figure 1 ).
To assess analytical recovery, we assayed serum-based acetaminophen samples and compared these results with those obtained by carrying out the color reaction on unextracted aqueous standards prepared in 0.25 molfL Na2CO3.
The mean recovery for the serum samples was 80% (n = 6) if PDSA was included, and 99% (n = 13) in its absence.
Within-run precision (CV) for 22 replicate assays of a serum containing 100 mg of acetaminophen per liter was 2.6%. Between-run precision, evaluated by 14 different assays of four concentrations of acetaminophen (50, 100,300, and 400 mg/L), ranged from 2.5 to 3.2%.
Potential interference from several drugs was studied by Table 1 , none of the compounds produced more color than that produced by 10 mg of acetaminophen per liter.
We also divided patients' specimens into aliquots for assay by "high-pressure" liquid chromatography (4) and by the present method. The results are summarized in Figure 2 , and evaluated as suggested by Westgard et al. (12) .
Discussion
The spectrophotometric method described here is accurate, precise, and linear with concentrations into the toxic range.
High bilirubin concentrations did interfere with the assay; 
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The compoundtested at this concentration did not produce color greater than that produced by 10 mg of acetaminophen per liter. however, this interference was eliminated after treatment of samples with PDSA, presumably by a coupling reaction similar to that described for quantitation of bilirubin (13) . The resulting decrease in acetaminophen recovery poses no problems if serum-based standards are used.
It is especially significant that salicylate, salicylamide, and phenylephrine show no clinically significant interference in the proposed method (Table 1) ; because these are combined with acetaminophen in many over-the-counter preparations, an overdose of one of these drugs may well coincide with an overdose of acetaminophen.
In contrast, Meola's method (9) shows salicylate and salicylamide interference, and the method of Liu and Oka (10) shows phenylephrine interference.
In contrast to the method of Frings and Saloom (11) , which involves the use of potentially hazardous materials (hot concentrated acids), the reagents for the proposed method are relatively safe; moreover, they are also stable and inexpensive. Thus, this assay seems particularly suitable as an emergency method in the detection and evaluation of an acetaminophen overdose.
